Respiratory epithelium inhibits bronchial smooth muscle tone.
The aim of the present study was to determine whether or not the respiratory epithelium can modulate the responsiveness of bronchial smooth muscle. Paired rings of canine bronchi (4-6 mm OD), in some of which the epithelium had been removed mechanically (by rubbing the luminal surface), were mounted in physiological saline solution, gassed with 95% O2-5% CO2, and maintained at 37 degrees C. The presence or absence of the epithelium was confirmed by histological examination. Removal of the epithelium increased the contractile responses evoked by acetylcholine, histamine, and 5-hydroxytryptamine. Transmural nerve stimulation evoked similar peak responses in the presence and absence of epithelium. In unrubbed preparations, the peak response was followed by a gradual decrease when the stimulation was continued. This decrease, which persisted in the presence of propranolol, was not observed in epithelium-denuded preparations. In bronchial rings contracted with acetylcholine, isoproterenol produced concentration-dependent relaxations which were significantly greater in rings with epithelium compared with denuded rings. These results suggest that respiratory epithelial cells may generate an inhibitory signal to decrease the responsiveness of bronchial smooth muscle to contractile agonists and augment the effectiveness of inhibitory stimuli.